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Osteoprotegerin (OPG) gene expression. Animal models of OA
pathogenesis have shown that changes in subchondral trabec-
ular bone precede those of articular cartilage, and that altered
joint mechanics produced by this periarticular bone remodelling
may thus cause the cartilage and joint changes of OA. We hy-
pothesized that subchondral and trabecular bone densities were
increased in OA bone relative to age-matched cadaveric controls.
Methods: We compared the bony changes in the human tib-
ial plateau from samples taken at total knee arthroplasty (TKA,
n=15) against those from cadaveric controls (n=8). Micro com-
puted tomography (micro-CT) was used to define and quantify
bone changes, and these data were coupled with the molecular
expression (by "in-situ" hybridization) of peptide factors known to
mediate bone remodeling.
Results: "In-situ" hybridization of digoxygenase (DIG)-labelled
OPG riboprobes showed selective uptake in osteoblasts, but
not osteocytes or osteoclasts in TKA bone. Staining of DIG-
labelled OPG was particularly evident in activated osteoblasts
involved in bone adaptive/sclerotic processes. Using micro-CT,
subchondral OA bone samples were significantly different from
cadaveric controls for subchondral bone thickness, bone volume,
and trabecular thickness.
Conclusions: These data suggest that OPG expression by
osteoblasts may precipitate the bony hypertrophy of end-stage
OA. Thus, early modulation of the RANKL/OPG axis may provide
hope for halting the sclerotic bone changes leading to end-stage
OA.
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PILOT STUDY OF DIFFERENTIALLY EXPRESSED GENES
IN OSTEOARTHRITIC AND OSTEOPOROTIC BONE
USING MICROARRAYS
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Purpose: The aim of this pilot study was to determine whether
gene arrays could identify key regulatory genes in bone, particu-
larly those that may be important for the bone proliferation seen
in osteoarthritis (OA). To do this we investigated differential gene
expression in osteoblasts from patients with either osteoporosis
(OP) (low bone mass phenotype) or OA (excess, hypomineral-
ized bone), which could then be validated in in-vitro models of
osteoblast differentiation. The differences in bone quality indicate
a change at the cellular level but little is known of differences in
osteoblast phenotype and gene expression between OA and OP.
Methods: Microarrays were used to analyse differences in gene
expression between primary osteoblasts derived from osteo-
porotic or osteoarthritic bone. Femoral heads were obtained
from two patients undergoing a hip replacement due to OA and
two patients following a fractured neck of femur attributed to
OP. Osteoblast-like cells were cultured from fragments of tra-
becular bone. Total RNA was extracted by TRIZol and further
purified via Qiagen RNeasy columns. Samples were hybridised
to Affymetrix HG-U133A Genechips and data analysed using
GCOS and Netaffyx software. Gene expression differences were
measured as fold increase or decrease in pair-wise comparisons
between each OP and OA sample. Gene ontology and functional
annotation clustering was performed using DAVID 2006 (NIAID).
Results: One hundred and nineteen genes displayed a >2-
fold difference in expression in at least 3 out of 4 pair-wise
comparisons, with 82 genes up regulated and 37 down-regulated
in OA samples compared with OP. Many of the genes identified
have been little studied; notable exceptions were IGF1, cyclin D2,
alkaline phosphatase (ALPL) and IL8 that were all more highly
expressed in OA. IL6ST (gp130) was lower in OA compared to
OP.11 genes associated with the extracellular matrix were all
expressed at higher levels in OA, and 13 genes were associated
with the immune response. Six genes were associated with
increased angiogenesis, all of which were more highly expressed
in the OA samples.
Conclusions: These pilot data confirm the value of microarray
analysis for identifying families of genes that affect processes
such as matrix formation and degradation, angiogenesis and im-
mune responses. Further studies with more samples will confirm
the most important of the expressed genes, but these prelimi-
nary data fit with the hypothesis of OA including an inflammatory
process. Osteoarthritic bone is disorganized and increased in
quantity, whereas osteoporotic bone is more normally organized
but reduced in quantity. This is reflected in greater gene ex-
pression for matrix components. The elevated levels of IGF 1,
cyclin D2, IL8 and alkaline phosphatase are all indicative of
greater bone formation and turnover. GP130 is integral to sev-
eral IL6-family signalling pathways, which have profound effects
on bone metabolism - affecting both osteoblasts and osteo-
clasts. Increased angiogenic-related factors have been reported
in a previous study of OA bone and support an inflammatory
component to the disease. Identifying key factors regulating tis-
sue hypertrophy in OA and bone loss in OP may lead to new
approaches for controlling the disease processes.
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COMPARISON OF RISEDRONATE + VD3 THERAPY AND
RISEDRONATE + VK2 THERAPY FOR OSTEOPOROSIS:
CHANGES IN BONE METABOLISM MARKERS AND
BONE MINERAL DENSITY
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1Nagoya Kyoritsu Hospital, Nagoya, Japan, 2Rheumatology and
Joint Replacement Center, Nagoya Kyoritsu Hospital, Nagoya,
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Purpose: Patients with primary osteoporosis (N=123; 6 men
and 117 women) who had received the therapy for 48 weeks
with risedronate (RIS), alfacalcidol (VD3), and menatetrenone
(VK2) (reported at ASBMR 2005) were subsequently treated
with either RIS alone, RIS + VD3, or RIS + VK2 for another 48
weeks. Changes in bone metabolism markers and bone mineral
density (BMI) were prospectively assessed to compare these
three regimens.
Methods: There were 26 evaluable subjects from the RIS group
(2.5 mg/day), 23 from the RIS + VD3 group (0.5 μg/day), and
18 from the RIS + VK2 group (45 mg/day). Bone metabolism
markers [urinary and blood NTX, urinary DPD, blood osteocalcin
(OC), and bone alkaline phosphatase (BAP)] were measured at
the start of therapy, as well as after 4, 12, 24, 36, and 48 weeks
of the therapy. In addition, the lumbar BMD was measured by
DXA at the start of therapy as well as after 12, 24, and 48 weeks
of therapy. Lumbar X-ray films were examined for the presence of
new fractures, and the occurrence of serious adverse events was
also investigated. The t-test was used for intergroup comparison,
and the level of significance was set at p<0.05.
Results: Bone resorption markers (NTX and DPD) only showed
a slight decrease in the RIS group, but showed a marked de-
crease in the RIS + VD3 and RIS + VK2 groups. The inhibition
of bone resorption was maintained until completion of 48 weeks
of treatment in the combined therapy groups. Interestingly, the
early change (percent decrease from the baseline) was more
prominent in the RIS + VK2 group than in the RIS + VD3 group.
However, there was no significant difference among the 3 groups
with respect to the percent change of NTX at 24 weeks of ther-
apy. The bone formation markers (OC and BAP) did not show
any definitive changes, except for a decrease of BAP in the RIS
group. The percent change of BMD was + 1.4% in the RIS group,
+3.9% in the RIS + VD3 group, and + 2.9% in the RIS + VK2
group, showing no significant difference among the 3 groups. Oc-
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currence of new vertebral fractures and serious adverse events
was not observed.
Conclusions: Both RIS + VD3 (alfacalcidol) therapy and RIS +
VK2 (menatetrenone) therapy increased the BMD and inhibited
bone resorption similarly to RIS monotherapy in patients with
primary osteoporosis. In this study, RIS + VK2 therapy was
suggested to reduce the inhibition of bone formation compared
with RIS monotherapy, and was thus considered to be more
effective for improving bone strength.
Cartilage Biology
P126
INTEGRINS MEDIATE CELL ADHESION AND
ENDOCYTOSIS OF TYPE II PROCOLLAGEN
N-PROPEPTIDES
Z. Wang, C. Franz, J. Bryan, X. Xing, A. Lu, L. Sandell
Washington University, St. Louis, MO., Young Investigator
Awardee
Purpose: The N-propeptides of both type IIA (+ exon 2) and
type IIB (- exon 2) procollagen contain the classic integrin bind-
ing sequence RGDRGD encoded by exon 6. This sequence is
conserved across species, indicating potential biological function.
A substantial and persuasive body of data supports the view that
integrins play a critical part in the pathogenesis of arthritic dis-
eases by participating in cell migration, apoptosis and other cel-
lular processes. The goal of this study was to determine whether
the integrin-binding domains of type II procollagen are functional.
Methods: Total RNA was isolated from 54-d human fetal embry-
onic tissue. RT-PCR was carried out to obtain cDNAs encoding
the type II collagen N-propeptides. The cDNAs were cloned into
pGEX-4T-2 vector and GST fusion proteins were expressed in
bacteria. Human Chondrosarcoma cell line (hCh-1) was main-
tained in RPMI-1640 supplemented with 10% FBS and grown at
37°C in a humidified, 5% CO2 atmosphere. Cell adhesion assays
were performed using a spectrometric method. Site-directed mu-
tagenesis was carried out using a QuickChange Kit (Stratagene)
to mutate the RGDRGD sequence to RADRAD in exon 3-8.
Primary antibodies were used in immunofluoresent staining to
detect exon 2, exon 3-8, integrin β3, F-actin, SR nuclear proteins
and Lamin B. Cells were incubated with N-propeptides at 37°C
for 2 hours, fixed with 4% formaldehyde, permeabilized in 0.2%
Triton X-100, and blocked by serum. Staining was detected with
flurophore-conjugated secondary antibodies and visualized by
confocal microscopy.
Results: Proteins encoded by exon 3-8 and exon 2-8, but not
by exon 2 alone, promoted human chondrocyte attachment in a
concentration-dependent manner (Fig. 1). Mutation of two RGD
Fig. 1. Concentration-dependent attachment of hCh-1 cells. Plates were coated
with different concentration of proteins and hCh-1 cells were culture in the plate
for adhesion assay.
Fig. 2. Internalization of Type II N-propeptides hCh-1 cells were plated in glass
slides and incubated with N-propeptides. Immunofluorescent staining was per-
formed with flurophore conjugated antibodies and visualized by Confocal Mi-
croscopy.
triplets in Exon 3-8 recombinant protein reduced cell attachment
to insignificant levels. In addition, the synthetic peptide RGD,
but not RAD, inhibited the ability of N-propeptide to promote
cell attachment. GST pull-down assay showed that type IIB N-
propeptide interacted with integrins αVβ3 and αVβ5, but not α1β1,
α5β1 or α3β1. The integrin-mediated interaction induced actin
polymerization and subsequent internalization of N-propeptides
of both type IIA and IIB. Although the endocytosis of both IIA and
IIB N-propeptides occurred, there are differences in the intracel-
lular localization patterns between these spliced forms (Fig. 2).
The binding of N-propeptides also induced internalization of in-
tegrin beta3, indicating that the integrin-dependent cell adhesion
to the type II collagen N-propeptides promotes integrin recycling.
Conclusions: Our data show for the first time that the collagen
N-propeptide functions in cell signaling. This RGD-dependent
signaling is clearly functionally different from the fibrillar colla-
gen binding to α1β1, α2β1, α10β1 and α11β1 integrins that do
not bind RGD. Endocytosis of both IIA and IIB N-propeptides
occurred after their binding to the cell surface. The integrin β3
was also internalized following the binding of N-propeptide to cell
surface, suggesting that the integrin-dependent cell adhesion to
the Type II collagen N-propeptides may trigger the signaling ma-
chinery involved in integrin recycling. Overall, the ability of the
type II procollagen N-propeptides to bind, internalize and signal
via integrins could be a critical biological function for correct
development of collagen tissue.
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TGFb3 MODULATES NOTCH-1 PROTEIN EXPRESSION
LEVELS IN HUMAN ARTICULAR CHONDROCYTES AND
MESENCHYMAL STEM CELLS
S.P. Grogan1, T. Olee1, K.A. Johnson2, R.A. Terkeltaub2,
M.K. Lotz1
1The Scripps Research Institute, La Jolla, CA, 2University of
California San Diego, San Diego, CA
Purpose: In this study we i) followed Notch-1 protein levels in
human mesenchymal stem cells (hMSC) pellet cultures and ii)
tested the hypothesis that commonly employed pro-chondrogenic
factors (TGFb3, BMP6, dexamethasone) aid in the suppression
of Notch protein levels in hMSC and adult human articular
chondrocytes (AHAC).
Methods: Cell source: hMSC were derived from bone mar-
row aspirates (approval by human subjects committee). AHAC
were isolated via collagenase digestion. Pellet cultures: Each
hMSC pellet was made with 2.5x105 cells in 15ml polypropylene
tubes with chondrogenic medium (Cambrex) supplemented with
10ng/ml TGFb3 (Cambrex) and 500 ng/ml BMP6 (R&D Sys-
tems). Medium changes were made every 2-3 days. Pellets were
harvested for western blotting and RT-PCR on days 2, 4, 8 and
